ISAKOS Congress 2023, Boston, June 18-21

Clinical outcomes of foot and ankle fractures treated
with
a new type of u-HA/PLLA bone screw

Shinji Imade, M.D., Ph.D., Masaya Sato, M.D., Takuya Manako , M.D.,
Takuya Wakatsuki, M.D. and Yuji Uchio, M.D., Ph.D.

Ethical approval number: 20221114-1

NN Department of Orthopaedic Surgery, Shimane University Faculty of Medicine &




Disclosures

First author:

Shinji Imade, Assistant Professor, Chief of Foot and Ankle Surgery
Department of Orthopaedic Surgery

Shimane University Faculty of Medicine

E-mail: imades@med.shimane-u.ac.jp

COIl: The screws used in this study were developed by authors S. Imade
and Y. Uchio in conjunction with Teijin Medical Technology and Shimane
Institute for Industrial Technology.

S. Imade and Y. Uchio own the design rights to this screw.


mailto:imades@med.shimane-u.ac.jp

New u-HA/PLLA™ bone screw

Conventional

Major dia. Minor dia. Thread depth Pitch

(mm) (mm) (mm) (mm)

4.5 3.2 0.65 1.6 Reverse tapered thread
4.5 3.7 04 1.6 Shallower
New type thread depth

Apply to

_ foot and ankle fractures.
Th IN SCrew head *unsintered-hydroxyapatite/Poly-L-lactide




Purpose

This study aims to clarify the clinical outcomes of foot and ankle fractures

treated with the new u-HA/PLLA screw.



Subjects

Duration of study: June, 2021 — March, 2022

Inclusion criteria:
- Foot and ankle fractures treated using the new u-HA/PLLA screw.
- Follow-up of more than 6 months after surgery:.

Exclusion criteria:
- Open fractures.
- Patients with skin disease around the affected area.
- Patients with systemic disease (RA", DM™, etc.).

"Rheumatoid arthritis
“*Diabetes mellitus



Assessment

A. Clinical evaluation

- JSSF™ ankle/hindfoot scale at final SUrVeY (i H, et al. 3 orthop sci, 2005)

* Presence of irritation of surrounding tissue.
B. Imaging evaluation

X-rays taken at examinations (about once a month).
CT performed preoperatively, and postoperatively at 0, 3 and 6 months and
at final survey.
* Pre- and postoperative immediate distance between bone fragments: CT
- Time to bone fusion: X-ray and CT
* Presence of screw loosening until final survey: X-ray and CT

* Presence of screw breakage until final survey: CT

*Japanese Society for Surgery of the Foot



Results

[ patients were selected under the inclusion and exclusion criteria.

No. Age Gender F/U  Timeto Site Fixed site Fracture type Screw  Duration of
S il =i
1 53 M 15 11 Ankle MM*, PM™ SER (Stage 4) 3 1
2 6/ M 14.5 16 Ankle MM, PM SER (Stage 4) 4 1
3 81 M 12 8 Ankle MM, Synd.”™  PER (Stage 4) 3 4
4 54 M 14.5 14 Ankle PM SER (Stage 4) 1 1
5 81 M 13 6 Ankle MM, Synd. PAB (Stage 2) 3 4
6 43 M 9 9 Talus Body Type 1 2 4
7 71 M 7 10 Talus Lat. process - 1 2
 Avg. 643 121 106 24 24

“Medial malleolus; **Posterior malleolus; **Syndesmaosis



No. Durationof Timeto Distance between Time to Presence of Presence of JSSF scale

NWB* FWB™  bone fragments (mm) bone fusion  screw failure Irritation of at final survey
(weeks) (weeks) ~ Pre-OP Post-OP (weeks)  Loosening  Breakage syrrounding tissue (points)

1 4 8 2,1 0.5,0.3 20 - - - 100

2 3.5 65 12,25 02,05 9 - - - 100

3 6 8 2.4 0 9 - - - 91

4 2 4 2.3 0.4 9 - - - 85

5 S I 1.8 1.0 13 - - - 100

6 10 16 2.9 0 24 - - - 82

I 6 12 1.9 0 12 - - - (2

B B T R T 57

“Non-weight bearing; “"Full weight bearing

Details of JSSF point reduction factors

- Case 3: Restriction of activities due to concomitant disease (drop foot caused by lumbar spinal stenosis).
- Case 4: Pain and restriction of activities due to traumatic superficial peroneal nerve injury.

- Case 6: Pain and restriction of activities.

- Case 7: Pain and restriction of activities.



Case report (case 2)

Trimalleolar fracture

Fixation of
medial malleolus

o Fixation of
Preoperative images (X-ray, CT) posterior malleolus




Discussion

Advantages of the | SSUES of the
conventional U-HA/PLLA screw conventional U-HA/PLLA screw
1. No need for removal 1. Fragility

In vivo absorption
(Shikinami Y, et al. Biomaterials, 2005)

Risk of screw breakage

(Pisecky L, et al. EFFORT Open Rev, 2021)
(Lee JS, et al. Foot Ankle Surg, 2021)

2. No obstruction for imaging
Facilitates diagnostic imaging because 2. Irritation of surrounding tissue

fewer artifacts arise. due to large screw head

(Rendenbach C, et al. Dentmaxillocac Radiol, 2018)

i

: L U
S 1 ¢
o7 »




Properties of the new u- HNPLLA screw

Small screw head

Reverse thread

U

Pull-out strength maintained.

Wide minor diameter

U N800
Improved breakage resistance. Se0 | ___ __
L ow irritation Bendi!’\g strength: 24% % 400
to tissues Shearing strength: 22% UP = 200
| Torsional strength: 27%  <dl® =

Conv. New type

[ Clinically, no problems were caused by the new u-HA/PLLA screw. ]




Conclusion

In the short term, there were no apparent failures in the clinical use of

the new u-HA/PLLA screws for foot and ankle fractures.

However, medium- to long-term results and indication criteria are unknown.

Continued follow-up Is required.
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